Cetacean-reconstituted severe combined immunodeficient (SCID) mice respond to vaccination with canine distemper vaccine.
Morbillivirus infections have been responsible for mass mortalities in several species of marine mammals. Nevertheless, relatively little is known on the pathogenesis of the disease and the immune response to the agent, especially in cetaceans, hindering the treatment of individuals and the development of appropriate vaccines, given the difficulty of performing experimental work in marine mammals. The reconstitution of severe combined immunodeficient (SCID) mice, which do not have the ability to reject grafts, with lymphocytes from different species has been used with increasing success as a surrogate species model to study the immune system. We injected NOD/SCID mice with lymphocytes from different species of cetaceans and further vaccinated those mice with a commercial canine distemper virus (CDV) vaccine to develop a practical model to study cetacean immune response to a morbillivirus. Reconstitution was detected in 10/20 mice reconstituted with harbor porpoise spleen, 6/10 mice reconstituted with harbor porpoise lymph node cells, 8/10 mice reconstituted with fresh beluga PBMCs and none of the mice reconstituted with neonate bottlenose dolphin spleen or thymus cells when assessed 42-63 days after reconstitution. While a humoral immune response was detected in none of the reconstituted mice, a cell-mediated immune response to the CDV vaccine was detected in 6/15 (40%) and 2/18 (11%) of the SCID mice after reconstitution with cetacean immune cells after a single or booster vaccination, respectively, for a combined total of 8/33 (24%). This represents the first demonstration of successful reconstitution of SCID mice with marine mammal cells, and to the authors' knowledge, the first direct demonstration of a primary antigen-specific cell-mediated immune response in reconstituted SCID mice. This model will be useful for further research on the physiology of the marine mammal immune system and its response to infectious agents and vaccines, with possible important outcomes in conservation issues.